The growth of AIV is possible with supply of minerals from aeolian desert dust, as cofactors of enzymes, and thus the blockage of the aeolian desert dusts to the poultry farmhouse is important to suppress the enzymatic activity of AIV. South Georgia of Subantarctic Islands may be the source of Continental AIV, so that Continental AIV can become endemic within the local bird population when surrounding environments are close to Subantarctica of South Georgia. There are food webs in sequence of aquatic virus, bacteria, phytoplankton, zooplankton, krill, fish and squid while penguins feed on the fish or squid infected by mutant virus to generate LPAI after an incubation period. When migratory birds move to the Continents, HPAI can spread in the Continents due to low UV-B radiation, enough feed of rice, wheat, corn, wetland, and mineral-enriched desert dust. The clean room is equipped with air washers to remove aeolian dusts and migratory birds feces from working personnel and equipments, heaters to keep the pasteurisation of ultra-high temperature at 135˚C for 1 -2 seconds to inactivate AIV, humidifier to keep wet state above 65% relative humidity for weak virus activity, and the UV-C lamps (254 nm) to finally inactivate AIV. Since AIV doesn't like the high salinity and high relative humidity, seawater is blanketed as sprayer to maintain high salinity (>20 ppt) and high relative humidity (>65%) from the top to the bottom of the poultry farmhouses for suppression of AIV transmission from infected aeolian dust coming from outside.
Introduction
Avian influenza viruses (AIV) spread by a number of means including movement of live birds, movement of people and equipment, movement of poultry, contaminated poultry food or water, airborne spread, contaminated vaccines, and non-avian host [1] . AIV is transmitted by direct contact between infected and susceptible birds and indirectly through exposure to aerosol or fomites contaminated with the AIV. Influenza viruses replicate in wild ducks and are excreted with the faeces into lake water. The virus may be passed to their susceptible birds through lake or drinking water with viral infectivity for up to 207 days at 17˚C [2] . There were strong links between the number of AIV outbreaks, the density of free grazing ducks, rice feed production, along with wild bird populations, distribution, migratory routes, and stop-over sites. During the dry season, the irrigated rice paddy fields, form the important wetland habitat for wild waterfowls, thus increasing virus transmission to the local poultry in East Asia [3] .
The transition from low pathogenic avian influenza (LPAI) to highly pathogenic avian influenza (HPAI) was dependent upon environmental parameters such as host cell, wild bird, aeolian dust, mudfish, catfish, bullfrog, penguin, wetland, rice farmland, UV-B radiation, temperature, relative humidity, rainfall, poultry population, human population, algae, deep freezer in the Poles (−80˚C) for natural permanent storage of strains, cold freezer (−20˚C) and refrigerator (4˚C) for activation of frozen strains in Antarctic Peninsula, rice and wheat crop productions, prey-predator mechanism, mud soils, and October to December AIV persistence in waters. Removal of aeolian dusts from the inside of poultry farmhouses is important to control AIV transmission and infection. Kim [4] proposed that ultraviolet (UV) radiation is an efficient measure to suppress the outbreak of AIV. Viruses are the most abundant biological particles in the sea and are thought to play an important role in the structure and functioning of aquatic ecosystems. Penguins, as birds, can have a weak immunity to the mutant virus due to a shortage of algae beneath the ice in winter, especially during the period of the minimal sunspot number with strong UV radiation and warm air surface temperature [4] . Such a weak penguin infected by mutant virus can generate and hold LPAI to be transmitted to the Continents via migratory birds.
There are good reservoirs for AIV persistence in water (wetland, rice paddy), air (aeolian dust from desert), feed (mudfish, catfish, bullfrog, rice, wheat, corn) to infect poultry farms either in LPAI or HPAI with various mutants of AIV. Inlet air to the inside of poultry farmhouse passed through serial biosecurity such as The present study investigated the transmission and suppression of AIV with affecting parameters; enzymes, aeolian desert dust, reservoirs, relative humidity, salinity, UV radiation, aquatic microorganisms, temperature, and food webs.
Growth of AIV with Enzyme
Enzymes possess complex structures with a variety of reactive amino acid side chains to provide catalytic activities. Enzymes accelerate specifically the biosynthesis of macromolecules such as polysaccharides, lipids and proteins for growth of AIV, as shown in Figure 1 . It is important to supply minerals [5]- [13] from aeolian desert dusts for the growth of AIV. Therefore, the blockage of the aeolian dust in poultry farmhouse should be the first step to suppress the outbreak of AIV.
Aeolian Desert Dust
Major aeolian dust events arise from the Sahara and Sahel deserts ("African dust"), the Australian deserts ("Australian dust"), and the Taklamakan and Gobi deserts and the Loess plateau ("Asian dust") ( Table 1 ). Tanaka and Chiba [14] compared the annual mean global dust fluxes by regions: Africa (61%; North 58, Figure 1) . Therefore, the prevention of aeolian dust is very important to suppress the AIV outbreak.
Transmission of AIV with Temperature
South Georgia in Subantarctica showed the highest monthly temperature profile;
the average annual temperature of +1.8˚C, while Orcadas in Antarctic Islands was −4.3˚C and Rothera in Antarctic Peninsula was −5.3˚C [21] . South Georgia showed the average monthly temperature to be above 0˚C during October to April, which is exactly overlapped with the period of AIV outbreaks in the Continents. It can be postulated that AIV, originating from South Georgia in the Subantarctic Islands, may be the source of Continental AIV becoming endemic within the local bird population when surrounding environments are close to Subantarctica of South Georgia. Arctic breeding migratory waterfowl are known to be a reservoir and vector for AIV [22] . Wild aquatic birds such as dabbling ducks, gulls, and other shorebirds are considered the natural reservoir for AIV.
Wild migratory birds play a key role in the spread of AIV on a local, regional, and intercontinental scale via broadly established flyways, confirmed by sequence and BLAST analysis of gene sequence (hemagglutinin (HA), neuraminidase (NA)). Andélie penguins in Antarctica infected by H11N2 subtype AIV showed ancestry with Eurasian HA, South and North American NA sequences [23] . There were penguins with seropositivity against AIV reflecting previous exposure to AIV; Rockhopper, Macaroni, Gentoo, Chinstrap and King penguins, Table 2 . Regional distribution of AIV with various strains [20] . /s, warm average annual temperature of Antarctic Peninsula (−5.3˚C) and South Georgia (+1.8˚C), abundance of Antarctic krill population, which allow good environment for penguin habitat. It appears that Antarctica is the continuous source and supplier of AIV carried by penguins and transmitted to the Continents through the airways of migratory shorebirds, skuas, petrels, ducks, and waterfowl birds. The distance between Antarctica and Guangdong in China is 1.6 × 10 4 km while the velocity of migrating birds was about 15 m/s [25] ; the non-stop flying time is then 12.2 days. Since the migratory birds move 300 km every time, there can be at least 5 stop-overs from Antarctica to China. The average monthly temperature falls to below zero degree in May, during which the migratory birds in Subantarctic Islands may start to migrate to China. If every flying run is 300 km with a speed of 15 m/s, it may take 28 hours to complete the first flight. Since the flying birds prefer to fly just before or after the sunset to avoid the damage of UV-B radiation, at least 2 or 3 days are required to complete the first 300 km flight. Since they have to relax and feed to make up the exhausted energy at the stop-over, it may take nearly a month to complete every flight. It can be thus approximated that the migratory birds can arrive in China five months later at around October. Since it takes one (H5N8) to three (H5N1) weeks to express the symptoms of AIV, the outbreaks of AIV are observed in October or November until next April, as shown in H5N8 in 2016, South Korea. It appears that AIV has evolved to adjust to the Subantarctic temperature when carried by penguins, so that the outbreaks of AIV are frequent during October to April. The timing of arrival of migratory birds (skua, shags, petrel, and gulls) that breed in Antarctica overlap with that of penguins as they return to colonies for breeding and nesting during the summer in the Southern Hemisphere. These birds share a habitat, enabling close contact and introducing the possibility of AIV spillover from migratory birds to penguins in the form of low pathogenicity (LP) AIV (H5N5) [26] . Such a persistence of LPAIV in Antarctica could be due to the high UV radiation in Antarctica. That is, strong UV-B radiation may suppress the outbreak of high pathogenicity (HP) AIV in Antarctica with extensive low temperature and low humidity. Penguins (Gentoo, Adélie, Chinstrap) feeding on krill, fish, and squid are living within the Polar Front in cold waters of ACC [27] . There are 17 species of penguin worldwide, 1 species in the Galapagos Islands, 7 species in Antarctic and Subantarctic Islands (Adélie, Chinstrap, Emperor, Gentoo, King, Macaroni and Rockhopper) with the main predators being leopard seals and skuas [28] . Esperanza Base at the tip of the Antarctic Peninsula showed a maximum temperature of 0˚C from October to March while Vostok station showed a minimum temperature of −68˚C to −72˚C from April to September [29] . In 1995, Larsen A ice shelf of Antarctic Peninsula collapsed to cause less algal availability during the austral winter period since algae spend the win- Normally the refrigerator in the house provides 4˚C -7˚C, which was analogous to some of the minimum temperature with HPAI H5N1 outbreaks [30] . It has been addressed that the introduction of HPAI (H11N2 in 2013, H11 in 2014, and H5N5 in 2015) into penguin colonies within Antarctica might have devasting consequences [31] . It can be postulated that UV-B radiation in the Antarctica induces AIV in the form of LPAI while its mutant of HPAI is expressed in the Continents when environmental parameters such as low temperature, low relative humidity, low salinity, and low UV radiation are satisfied. It is thus suggested that AIV is not avoidable but an acceptable disease although appropriate controls and treatments on poultry farms may minimize the deaths of chickens, ducks and turkeys [30] . On the other hand there are long-distance migratory birds in Antarctica such as albatrosses, shearwaters, petrels, ducks, geese, swans, sheathbills, skuas, jaegers, gulls, terns, and skimmers [32] . For example, Arctic tern migrated 44,000 miles from Pole to Pole each year, flying between its breeding grounds in Greenland in the North and the Weddell Sea on the shores of Antarctica [33] . There are food webs in the sequence of aquatic virus, bacteria, phytoplankton, zooplankton, krill, fish, and squid while penguins feed on the fish or squid infected by the virus to generate the low pathogenic avian influenza virus (LPAIV) after an incubation period. Such a mutatant AIV is transmitted by migratory birds from Antarctica to the Northern Hemisphere of North America, Europe, Africa, and Asia. There are good reservoirs for AIV persistence in water (wetland, rice paddy), air (aeolian dust from desert), feed (mudfish, catfish, bullfrog, rice, wheat, corn) to infect poultry farms either in LPAI or HPAI with various mutants of AIV. The Ozone hole reaches its annual maximum in September or October, at the end of winter in the Southern Hemisphere [34] . It is likely that migratory birds are AIV infected either in LPAI form or mutant by UV-B radiation. When such birds move to the Northern Hemisphere, HPAI can spread due to weak UV-B radiation and enough feed of rice, wheat, corn, wetland, mineral-enriched desert dust with good environments (low temperature, low relative humidity, low salinity), similar to those of Antarctic Peninsula or Subantarctica with penguins. Figure 2 shows the schematic diagram of the transmission route of AIV from Poles to Continents. AIV in the form of LPAI is generated and mutated by strong UV-B radiation in the Poles to be transmitted to Continents for poultry and humans as LPAI/HPAI. Figure 2 shows the flow diagram of AIV infected by aquatic virus in the Poles while extensive UV-B radiation during the minimal sunspot number might mutate aquatic food webs to infect penguin and tern at the Poles. Such a mutant AIV is transmitted to migratory birds in the Poles for delivery of new AIV mutants to the Continents in reservoirs of rice paddy, wetland, lake, mud flat with rice, wheat, corn, bullfrog, mudfish, catfish, and lungfish. Infection of poultry and wild bird with AIV caused the culling of poultry and human death by HPAI H5N1 in China. As seen in Figure 2 , the possible control steps can be migratory birds, reservoirs, enviroments, and poultry farmhouses, which are almost impossible to mitigate due to wide ranges of covering areas and hosts. However, AIV can be easily suppressed if the target area is limited to the poultry farmhouse and working personnel, equipped with artificial UV-B radiation facilities without harming poultry inside farmhouses, which can be maintained by the air purifier to remove the aeolian dust carrying AIV and the UV-B lamp (254 nm) for sterilization of AIV in inlet air and drinking water [4] . Entrance gates of farmhouses may be installed with the clean room similar to the factories of semiconductor chips to avoid the AIV penetration into the poultry farmhouses. Inlet air is passed through serial biosecurity such as High Efficiency Particulate Air (HEPA) filters and glass wools for microorganism and aeolian dusts for prevention of respiratory routes of poultry infection. CaO for chemical reaction with water produces heat (200˚C) and high pH (>11) during the conversion to CaCO 3 . The clean room of the poultry farmhouse is equipped with 1) air washer to remove aeolian dusts and migratory birds feces from working personnel and equipments, 2) heater to keep the pasteurisation of ultra-high temperature at 135˚C for 1 -2 seconds to inactivate AIV, 3) humidifier to keep a wet state above 60% relative humidity for weak virus activity, and 4) UV-C lamp (254 nm) for inactivation of AIV. It is known that UV highly varies at the Earth's surface to damage biological organisms [35] . UV lamp has merits such as, 1) easy to use within a short time of sterilization, 2) sterilize any microorganisms without resistance, 3) no smell or taste, and 4) no harmful byproducts. Drinking water is widely sterilized by methods of ozone, chlorination, and ultraviolet (UV). Sterilization method by UV is conducted by UV lamps installed inside of quartz tubes to inactivate the microorgansms in the path of drinking water [4] . During minimal sunspot area [4] there are increases of ozone hole deterioration to cause extensive UV-B radiation, which induce the mutant virus to infect prey (virus, bacteria, phytoplankton, zooplankton, krill, small fish, squid) and predators (penguins, migratory birds) with LPAI in Poles and HPAI in Continents with exchange of AIV remaining infective for 30 -207 days in water [2] among rice, domestic poultry and migratory waterbirds. Figure 4 describes the transmission of AIV from reservoir to predator under environmental climates. Table 3 shows the stepwise transmission process of AIV from the mutant virus in the Poles to infect poultry in the Continents. AIV primarily affects birds, but certain strains of these bird viruses can become infectious to other species including pigs, cats, humans [39] and mammals [40] .
Suppression of AIV
The period of January to March is generally considered the peak of the H5N1 HPAI season, when outbreak numbers increase following an active period of disease events/reports (October to December) [41] . HPAI H5N6 is very fast Figure 4 . Transmission of AIV from physical phase of reservoir to predator under environmental climates. Table 3 . Stepwise transmission process of AIV.
Step 
Since ( )
is given by temperature, the relative humidity (H R ) can be determined by knowing water vapor pressure per dry air ( ) W P at given temperature (T) from humidity chart [43] or humidity meter. The average annual mean relative humidity (%) for the McMuro Dry Valleys in East Antarctica showed from 55% to 74% while the air temperature was from −27.4˚C to −17.7˚C [44] .
Maintaining indoor relative humidity > 40% significantly reduced the infectivity of the aerosolized virus [45] .
Since AIV doesn't like the high salinity (>2%) and high relative humidity 
Migratory Birds Flyways
Two major mechanisms may be responsible for the geographic spread of avian influenza: wild bird migration and trade. Migratory birds typically migrate twice a year, following warmer weather north during the Northern Hemisphere summer, and south during the Northern Hemisphere winter as shown in Figure 6 .
There outbreaks of HPAI and LPAI locations in South Korea were shown in 
Conclusion
The growth of AIV is possible with supply of minerals from aeolian desert dust, as cofactors of enzymes, and thus the blockage of the aeolian desert dusts to the poultry farmhouse is important to suppress the enzymatic activity of AIV. The average monthly temperature of South Georgia in the Subantarctic Islands is UV-B radiation, enough feed of rice, wheat, corn, wetland, and desert dust with good environments (low temperature, low relative humidity, low salinity), similar to those of the Antarctic Peninsula or Subantarctica with penguins. Entrance gates of poultry farmhouses can be installed with a clean room similar to the factories producting semiconductor chips to avoid the AIV penetration into poultry farmhouses. The clean room is equipped with air washers to remove aeolian dusts and migratory birds feces from working personnel and equipments, heaters to keep the pasteurisation of ultra-high temperature at 135˚C for 1 -2 seconds to inactivate AIV, humidifier to keep wet state above 65% relative humidity for weak virus activity, and the UV-C lamps (254 nm) to finally inactivate AIV. In Antarctica, penguins have been exposed to the extensive UV radiation for 45,000 years as reservoirs of LPAI. Such a LPAI has been transmitted to migratory birds breeding in the Poles to be carried to the Continents with low UV radiation, where LPAI is transformed to HPAI under preferred environmental factors such as low UV radiation, rice production, low temperature and salinity, appropriate pH, aeolian dust, concentrated poultry farmhouses, wetlands, rivers, lakes, reservoirs, catfishes, lungfishes, mudfishes, muds, and tidal mud flats. Since AIV doesn't like the high salinity and high relative humidity, seawater is blanketed as sprayer to maintain high salinity (>20 ppt) and high relative humidity (>65%) from the top to the bottom of the poultry farmhouses for suppression of AIV transmission from infected aeolian dust coming from outside.
